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(57)  Adigital broadcast receiving terminal for provid-
ing broadcast programming information for a specific

time period and a method thereof are disclosed. The dig-

ital broadcast receiving terminal includes an input unit, a
reception unit for receiving digital broadcasting data and
program guide data, an output unit for output of the digital
broadcasting data or the program guide data, a manage-
ment unit for storing/managing the received program

guide data, and a control unit, in response to a request
for broadcasting program information by channels in the
same time period, for detecting the program guide data
by channels in the corresponding time period from the
management unitand creating the broadcasting program
information by channels in the corresponding time period
from the program guide data by channels to output the
created broadcasting program information through the

output unit.
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Description

[0001] The present invention relates generally to a terminal for receiving digital broadcasts, and more particularly to
a digital broadcast receiving terminal for providing broadcast program information for a specific time period and a method
thereof.

[0002] Typically, digital broadcasting includes digital broadcasts of high fidelity picture and sound in place of conven-
tional analog broadcasting techniques. Recently, with the development of digital broadcasting technology and mobile
communication technology, research and development focuses on providing digital broadcasts while the user is moving.
In particular, digital multimedia broadcasting (DMB) service has been developed using a mobile communication terminal
to provide multimedia broadcasts through a personal portable receiver having a nondirectional antenna mounted thereon,
or through a receiver mounted in vehicle, even while the user is moving.

[0003] FIG 1 is a view illustrating the construction of a prior art system for implementing the DMB service.

[0004] The system for implementing the DMB service includes a data sending center 10, a satellite 20 and receiving
devices such as a mobile communication terminal 30, a receiver for vehicles 40, a receiver for home use 50, etc.
[0005] The data transmission unit 10 compresses and modulates DMB data (for example, image, sound and data
signals) and sends the modulated DMB data signal to the satellite 20. The satellite 20 receives, amplifies and then
frequency-converts the signal for transmission to the ground. The receiving devices 30, 40 and 50 receive, demodulate
and decompress the signal to restore the received signal to its original state.

[0006] One advantage of the digital broadcasting service as described above is that it has fairly good channel efficiency
in comparison to the analog broadcasting service. Thatis, with analog broadcasting, only one program can be transferred
through one physical channel. However, with digital broadcasting, several programs can simultaneously be transferred
through one physical channel. Accordingly, the digital broadcasting service can provide fairly many programs, and so
usually provides program information so that the viewers can easily find and select their desired programs. For this, an
EPG (Electronic Program Guide) service is used.

[0007] The EPG service is a service that broadcasting stations (or SOs (Service Operators) of the cable broadcasters)
provide with various kinds of program information about the broadcasts so that viewers can easily locate and select
desired programming. For example, the EPG service provides information (hereinafter referred to as 'EPG data’) such
as title, telecast start time, telecast end time, etc., of a respective program.

[0008] FIG 2is aview illustrating an example of conventional EPG data stored in a digital broadcast receiving terminal.
[0009] The EPG data includes program information (for example, program name, program explanation, viewing grade,
etc.) by channels and by time periods.

[0010] Referring to FIG 2, if it is assumed that a user selects a channel 1 ("CH 1"), the digital broadcast receiving
terminal extracts program names (for example, "FIRST PROGRAM", "SECOND PROGRAM?", ...), program explanations
(for example, "FIRST PROGRAM EXPLANATION", "SECOND PROGRAM EXPLANATION", ...), viewing grades (for
example, "18", "15", ...), etc., of programs telecast by time periods (for example, "09:00 - 10:00", "10:00 ~ 11:00", ...)
from the EPG data to provide the "CH 1" broadcasting program information to the viewer.

[0011] Typically, the EPG data is provided for a predetermined period or when the EPG data is changed. Accordingly,
the receiving devices 30, 40 and 50 illustrated in FIG. 1 may receive and store the EPG data, create and provide the
digital broadcasting program information to the user in response to the user’s request, or may receive the EPG data in
response to the user’s request and then create and provide the digital broadcasting program information to the user.
[0012] FIGs. 3A to 3D are exemplary views explaining broadcasting program information provided according to the
prior art. That is, FIGs. 3A to 3D illustrate examples of views displayed to guide the broadcasting program information
to the user.

[0013] FIG 3A shows an example of an initial view for channel guide, and FIG. 3B shows an example of a view
displayed when the user selects "Video Channel" from the view of FIG 3A. FIG. 3C shows an example of a view displayed
when the user selects "ch06" from the view of FIG. 3B, and FIG. 3D shows an example of a view of a program explanation
(for example, actors, director, viewing grade, etc.) of the "Old Boy" displayed when the user selects "Old Boy" from the
view of FIG. 3C.

[0014] The guide views as shown in FIGs. 3A to 3D are displayed over the whole display unit of the digital broadcast
receiving terminal or on a part of the display unit together with the actual broadcasting data. In the former case, the user
must discontinue viewing the broadcast currently displayed to confirm the digital broadcasting program information. In
the latter case, the displayed views for the broadcasting data and the digital broadcasting program are small, inconvenient
to view the broadcast or to confirm the digital broadcasting program information.

[0015] in addition, the prior art typically displays the broadcasting contents (i.e., programs) of each channel by time
periods as illustrated in FIG. 3C. This also causes an inconvenience in confirming the information about programs
telecast through several channels in the same time period. That is, in the prior art, there is no way to determine the
programs broadcast at a specific time without going through the entire EPG.

[0016] Accordingly, the present invention has been designed to solve the above and other problems occurring in the
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prior art.

[0017] It is the object of the present invention to provide a digital broadcast receiving terminal capable of easily
confirming information about programs telecast through several channels in the same time period and a method thereof.
[0018] This object is solved by the subject matter of the independent claims.

[0019] Preferred embodiments are defined in the dependent claims.

[0020] Anaspectofthe presentinventionis to provide a digital broadcast receiving terminal capable of easily confirming
information about programs telecast through several channels in the same time period without disturbing a user’s viewing
of a broadcast and a method thereof.

[0021] Another aspect of the present invention is to provide a digital broadcast receiving terminal that enables a user
to easily use digital broadcasting program information and a method thereof.

[0022] In orderto accomplish the above, there is provided a digital broadcast receiving terminal including an input unit
for receiving an input of an external control command, a reception unit for receiving digital broadcasting data and program
guide data, an output unit for output of the digital broadcasting data or the program guide data, a management unit for
storing/managing the received program guide data, and a control unit, in response to a request for broadcasting program
information by channels in the same time period, for detecting the program guide data by channels in the corresponding
time period from the management unit and creating the broadcasting program information by channels in the corre-
sponding time period from the program guide data by channels to output the created broadcasting program information
through the output unit.

[0023] In another aspect of the present invention, there is provided a method for guiding broadcasting program infor-
mation in a specific time period, including detecting program guide data by channels in a specified time period from
pre-stored program guide data in response to a request for broadcasting program information by channels in the corre-
sponding time period, creating the broadcasting program information by channels in the corresponding time period from
the program guide data by channels, and outputting the created broadcasting program information by channels.
[0024] The above object and other aspects, features and advantages of the present invention will be more apparent
from the following detailed description taken in conjunction with the accompanying drawings, in which:

FIG 1 is a view illustrating the construction of a prior art system for implementing the DMB service;

FIG 2 is a view illustrating an example of EPG data stored in a prior art digital broadcast receiving terminal;

FIGs. 3A to 3D are exemplary views of broadcast programming information provided according to the prior art;
FIG 4 is ablock diagram of a digital broadcast receiving terminal according to an embodiment of the present invention;
FIG 5 is a flowchart illustrating a method for providing broadcast programming information in the same time period
as a user according to an embodiment of the present invention; and

FIGs. 6A to 6C are exemplary views explaining the guidance of broadcast programming information in the same
time period as a user according to an embodiment of the present invention.

[0025] Preferred embodiments of the present invention will be described in detail hereinafter with reference to the
accompanying drawings. In the following description of the present invention, the same drawing reference numerals are
used for the same elements even in different drawings. Additionally, a detailed description of known functions and
configurations incorporated herein will be omitted when it may obscure the subject matter of the present invention.
[0026] FIG. 4 is a block diagram of a digital broadcast receiving terminal according to an embodiment of the present
invention.

[0027] The digital broadcast receiving terminal 100 according to an embodiment of the present invention includes a
DMB (Digital Multimedia Broadcasting) control unit 110, a DMB reception unit 120, an EPG (Electronic Program Guide)
management unit 130, an input unit 140, a display unit 150 and a speaker 160.

[0028] The DMB control unit 110 controls the operation of the private terminal 100 for receiving digital broadcasts in
accordance with commands input through the input unit 140 and pre-stored operation programs. The DMB reception
unit 120 receives broadcasting data (hereinafter referred to as 'DMB data’) and program guide data (hereinafter referred
to as 'EPG data’) under the control of the DMB control unit, and transfers them to the DMB control unit 110. The EPG
management unit 130 stores/manages received EPG data under the control of the DMB control unit 110.

[0029] The input unit 140 receives and transfers the external command to the DMB control unit 110. If the digital
broadcast receiving terminal 100 is a private terminal for receiving digital broadcasts, the input unit 140 may be imple-
mented by a user interface means such as a keyppad through which a user directly inputs manipulation signals. If the
digital broadcast receiving terminal 100 is multifunctional providing mobile communication and digital broadcast reception,
the input unit 140 may be configured to receive input commands (for example, information request, channel change,
etc.) or data (for example, time period in which information confirmation is requested) from a main control unit (not
illustrated) that also controls the mobile communication function.

[0030] The display unit 150 and the speaker 160 visually and aurally output the digital broadcast programming guide
information which may be generated using the received DMB data or the EPG data stored in the EPG management unit
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130. The display unit 150 may be implemented by an LCD (Liquid Crystal Display).

[0031] In particular, if a request for digital broadcast program information in a specific time period is input from the
user via input unit 140, the DMB control unit 110, in response to the request, detects program information by channels
in the corresponding time period from the EPG data stored in the EPG management unit 130, and provides the program
information to the user through the display unit 150 and/or the speaker 160. In this case, the specific time period may
correspond to the present time or a specified time designated by the user. Additionally, it is preferable that in response
to the request, the DMB control unit 110 updates the EPG data stored in the EPG management unit 130, and then
detects the program information by channels in the corresponding time period based on the updated EPG data.
[0032] FIG 5is a flowchart illustrating a method for guiding broadcasting program information in a same time period
according to an embodiment of the present invention. In this embodiment, it is assumed that the user requests the
broadcast programming information for the present time.

[0033] FIGs. 6A to 6C are exemplary views explaining the method of providing guidance of broadcast programming
information for programs in the same time period according to an embodiment of the present invention.

[0034] Now, the method for guiding broadcast programming information for content in the same time period according
to the present invention will be explained in detail with reference to FIGs. 4 to 6C.

[0035] If a user requests guidance for digital broadcast programming in a specific period (for example, at the present
time) through the input unit 140, the DMB control unit 110 recognizes this (step S201) and confirms the present time
(step S203). Then, the DMB control unit 110 detects the program information by channels in the corresponding time
period from the EPG management unit 130 (step S205). For this, it is preferable that the DMB control unit 110 has
specified information for determining the same time period.

[0036] For example, the specific, or same time period may be the present time or the time period including five minutes
before and after the present time. The DMB control unit 110 detects the program information by channels in the same
time period based on the specified information. It is also preferable to separately provide keys (for example, a 'menu
key’, etc.) for enabling the user to request the guidance of the digital broadcasting programs telecast through several
channels at the same time.

[0037] If the detection of the program information by channels in the same time period is completed, the detected
program information is displayed so that the user can see it (step S207). In this case, an OSD (On Screen Display)
method may be used. In particular, the program information by channels may be displayed in one sliding line located
on the lower part of a display screen. That is, the program information by channels is displayed in a manner that it scrolls
in a line on a specified part of the screen so that the user can confirm the program information. FIG. 6A illustrates an
example of a display state of the program information by channels. That is, in FIG 6A, the information about programs
(for example, "CH1 Daejanggum CHZ2 Want to marry...") telecast through other channels at the present time is displayed
in one sliding line located on the lower part of the display screen on which the digital broadcasting data is displayed.
[0038] In this case, it is preferable that the displayed program information is brief information about the programs by
channels. For example, it is preferable that channel names and program names telecast through the corresponding
channels are displayed in order. By displaying the program information by channels on the lower part of the screen as
described above, the user can confirm the information about programs telecast through other channels at the present
time without disturbing the viewing of the displayed broadcasting program.

[0039] If the user requests detailed information about a specified channel in a state that the program information by
channels is displayed (step S209), the DMB control unit 110 displays the detailed information about the corresponding
program (step S211). That is, if channel selection information (for example, special sign (*) and channel number (13),
i.e., 13’) is input through the input unit 140, the DMB control unit 110 extracts the detailed information about the channel
from the EPG management unit 130, and displays the detailed information through the display unit 150.

[0040] For example, The DMB control unit 110 extracts and displays the detailed information such as telecast start
time, telecast end time, representative actor, director, viewing grade, etc., of the corresponding program. In this case,
it is preferable that the detailed program information is displayed in the same manner as the program information by
channels. FIGs. 6A and 6B illustrate an example of a display state of the detailed program information (for example,
"CH1 14:30 - 16:00 Actors: Lee Young-Ae, Jee Jin-Hee") that is displayed in one sliding line located on the lower part
of the display screen on which the digital broadcasting data is displayed. However, the display type of the detailed
program information is not limited to that illustrated in FIG 6B. Itis also possible to display the detailed program information
through a separate display window as illustrated in FIG 6C.

[0041] If the user requests a channel change (for example, if the user presses a 'confirm’ key) when the detailed
program information of the selected channel is displayed (step S213), the present channel is changed to the selected
channel (step S215). As described above, the user can easily confirm the information about programs telecast through
other channels at the present time, and can easily change to a desired channel.

[0042] If the user requests again the program information by channels (for example, if the user presses a 'cancel’ key)
when the detailed program information of the selected channel is displayed, the DMB control unit 110 displays the
program information by channels, which was displayed in the previous process (step S207). That is, it is preferable to
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display the program information by channels as described above so that the user can select the detailed program
information of another channel after the user confirms that the selected channel is not the user’s desired channel through
the detailed program information being displayed.

[0043] In the embodiment of the present invention, to obtain the information about the programs telecast in the same
time period, the broadcasting times should be compared. For this, in storing the EPG data, the time information is stored
after it is converted into a specified form (for example, numerals) so that broadcasts in a specified time period can be
searched using the time information.

[0044] For example, it is assumed that the start time of a certain broadcast is 17:00:00, June 23, 2004 and its end
time is 21:00:00, June 23, 2004. In this case, the start time calculated as follows based on the year 2004 corresponds
to 15,181,200 seconds.

(1) Year calculation: 2004 — 2004 =0

(2) Day calculation: 0 x 365 + (31 +29+ 31+ 30+ 31+ 23)=175
(Numerals in parentheses indicate the number of days for each
month, and the year 2004 is a leap year.)

(3) Time calculation in terms of seconds:
175 days x 24 hours x 3600 seconds = 15,120,000
17 hours x 3600 + 0 minute x 60 seconds + 0 second = 61,200

[0045] In the same manner, the calculated end time corresponds to 15,195,600 seconds.

[0046] In order to store the EPG data into which the start time and the end time as calculated above are inserted, a
field of 4 bytes is required for each program. The terms of 15,181,200 seconds and 15,195,600 seconds are converted
into HEX values of 0XO0E7A590 and OxO0E7DDDO, respectively.

typedef struct{

unsigned short EwtID;

unsigned char StartTime[8];

unsigned char Duration[3];

DWORD TimeStart;

DWORD TimeFinish;

unsigned char FreeMode;

unsigned char EvtNamelen;

unsigned char EvtName[MAX_EVT_NAME];

unsigned char EvtNameExtLen;

unsigned char EvtNameExt{{MAX_EVT_NAME_EXT];
} EPG_PGM_INFO;

[0047] The above-described program is prepared preferably using the C language.

[0048] If the user requests program information when the start time and end time of every program are calculated in
terms of seconds and stored as described above, the present time is also calculated in terms of seconds, and compared
with the value existing in the EPG data to bring the information of the program being currently telecast. For example, if
the present time is 19:34:23, June 23, 2004, it corresponds to 15,251,663 seconds, and its HEX value is OXESB8CF.
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Because this value is between the start time of 0XO0E7A590 and the end time of 0OxOOE7DDDO, it may be judged that
the corresponding program s being broadcast at the presenttime. So, the corresponding program information is displayed
on the display screen.

[0049] Inthe foregoing description, it is assumed that the time in which programs, the information of which is requested
by the user, are telecast is the present time. However, the program information guidance can be provided in any time
desired by the user. That is, if the present time is 7:00:00 and the user wants the guidance of program information by
channels to be telecast at 16:30:00, the user may input 16:30:00 as the user’s desired time. In this case, the time data
directly input by the user is sensed and calculated in terms of seconds instead of automatically confirming the present
time at step S203 of FIG 5, and then the programs to be broadcast in that time period are searched in the same manner
as described above. For example, even if the sender side provides the information about a broadcasting schedule of
today and tomorrow or for three days, the guidance of the program information can be provided for any time period of
today and tomorrow or included in the three days. In other words, the program information guidance may be changed
in accordance with the information providing policy of the program information provider.

[0050] Additionally, the reception of the EPG data may be performed when the user requests the guidance of the
digital broadcasting programs or at predetermined intervals irrespective of the user’s request, so that the EPG data is
referred to whenever the user requests it. Here, the term "at predetermined intervals" may be, for example, four times
a day if the program information provider provides version-changed information four times a day. If the version is not
changed, the program information may be received once when the user starts the viewing of the digital broadcast. In
other words, the reception of the EPG data may also be changed in accordance with the information providing policy of
the program information provider.

[0051] As described above, according to the present invention, the user can easily search the information about
programs being broadcast through other broadcasting channels while the user views a digital broadcast. Additionally,
the user can easily perform a channel change to a desired channel in accordance with a result of search. This provides
the user great convenience in using the digital broadcast receiving terminal.

[0052] While the present invention has been shown and described with reference to certain preferred embodiments
thereof, it will be understood by those skilled in the art that various changes in form and details may be made therein
without departing from the scope of the present invention as defined by the appended claims.

Claims
1. A digital broadcast receiving terminal comprising:

an input unit for receiving a user’s input of a command or data for requesting information about broadcast
programs by channels in the same time period;

a reception unit for receiving digital broadcasting data and program guide data;

a management unit for storing and managing the program guide data;

a control unit for converting broadcasting time information of programs by channels into a specified form when
storing the program guide data in the management unit, if a request for the broadcasting program information
by channels in a specified time period through the input unit is sensed, detecting the corresponding program
guide data by comparing a value obtained by converting the specified time period into the specified form with
values obtained by converting the time information of the programs by channels into the specified form, and
creating the broadcasting program information by channels from the detected program guide data by channels
to output the broadcasting program information; and

an output unit for output of the digital broadcasting data or the broadcasting program information.

2. The digital broadcast receiving terminal as claimed in claim 1, wherein the value converted into the specified form
is in terms of seconds.

3. The digital broadcast receiving terminal as claimed in claim 1 or 2, wherein the control unit updates the digital
broadcasting program guide data stored in the management unit when the request is received or a predetermined
time elapses.

4. The digital broadcast receiving terminal as claimed in one of claims 1 to 3, wherein time period is a time when the
request is input or is a time period that includes a predetermined time range before and after the time.

5. Thedigital broadcast receiving terminal as claimed in one of claims 1 to 3, wherein the time period is a time designated
by the user or is a time period that includes a predetermined time range before and after the designated time.
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The digital broadcast receiving terminal as claimed in one of claims 1 to 5, wherein the control unit creates the
broadcasting program information by channels that includes a channel name and a program name from the detected
program guide data by channels.

The digital broadcast receiving terminal as claimed in one of claims 1 to 6, wherein if a channel is selected when
the broadcasting program information by channels is output, the control unit controls the output of detailed information
about the selected channel from the detected program guide data by channels.

The digital broadcast receiving terminal as claimed in claim 7, wherein if a user’s channel change request is input
when the detailed information about the selected channel is output, the control unit changes the channel in response
to the request.

The digital broadcast receiving terminal as claimed in one of claims 1 to 8, wherein the output unit displays the
program guide data by channels by on-screen display on a specified position of a display screen of the output unit
under the control of the control unit.

The digital broadcast receiving terminal as claimed in one of claims 1 to 9, wherein the output unit displays the
program guide data by channels in one sliding line located on a lower part of the screen of the output unit.

The digital broadcast receiving terminal as claimed in one of claims 1 to 10, wherein the control unit converts start
time and end time information of the programs by channels into the specified form to store the information in the
management unit, and if a time period in which the user wants to receive the information is sensed, it converts the
time period into the specified form, compares the converted time period with the start time and end time information
converted into the specified form, and creates the program information based on the corresponding program guide
data if the converted time period belongs to a range of the start time and end time as a result of comparison to
display the created program information through the output unit.

A method for guiding broadcasting program information for a digital broadcast receiving terminal, comprising:

converting a specified time period into a specified form if a user’s request for broadcasting program information
by channels in the specified time period is sensed;

detecting program guide data by channels in the specified time period by comparing a value obtained by con-
verting the specified time period into the specified form with values obtained by converting broadcasting time
information of programs by channels of the program guide data into the specified form;

creating the broadcasting program information by channels from the program guide data by channels; and
outputting the created broadcasting program information by channels to provide the broadcasting program
information to the user.

The method as claimed in claim 12, further comprising, if one channel is selected from the broadcasting program
information, reading detailed information about the selected channel from the detected program guide data by
channels, and outputting the detailed information.

The method as claimed in claim 13, further comprising, if a user's channel change request is input in a state that
the detailed information about the selected channel is output, changing the channel in response to the request.

The method as claimed in claim 13 or 14, displaying the detailed information about the selected channel by on-screen
display on a specified position of a digital broadcasting data output screen.

The method as claimed in one of claims 13 to 15, further comprising displaying the detailed information about the
selected channel in one sliding line located on a lower part of the digital broadcasting data output screen.

The method as claimed in one of claims 12 to 16, wherein the detection step updates the pre-stored program guide
data before detecting the program guide data by channels.

The method as claimed in claim 17, further comprising, if a predetermined time period elapses, receiving the program
guide data, and converting the broadcasting time information of the programs by channels into the specified form
to store the converted broadcasting time information.
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The method as claimed in claim 17, further comprising receiving the program guide data in response of the request,
and converting the broadcasting time information of the programs by channels into the specified form to store the
converted broadcasting time information.

The method as claimed in one of claims 12 to 19, wherein the detection step determines a time when the request
is input or a time period that includes a predetermined time range before and after the time as the time period before
detecting the program guide data by channels.

The method as claimed in one of claims 12 to 20, wherein the detection step receives a reference time for determining
the time period before detecting the program guide data by channels and determines a time period that includes a
predetermined time range before and after the reference time as the time period.

The method as claimed in one of claims 12 to 21, wherein the broadcasting program information by channels created
at the creation step includes a channel name and a program name.

The method as claimed in one of claims 12 to 22, wherein the output step displays the broadcasting program
information by channels in one sliding line located on a lower part of a digital broadcasting data output screen.

The method as claimed in one of claims 12 to 23, wherein the specified time period is the present time, and the
present time is automatically confirmed in response to the user’s request for the broadcasting program information
by channels.
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